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A B S T R A C T   

Background: The first case of the novel coronavirus disease 2019 (COVID-19) in Libya was diagnosed in March 
2020. We aimed to determine the epidemiological, clinical, and laboratory characteristics of COVID-19 in Libya. 
Method: In this retrospective descriptive study, we analyzed the demographics, initial clinical presentation, 
history, comorbidities, laboratory findings, complications, and outcomes of hospitalized patients with COVID-19 
at several centers in the Western part of Libya between March 24, 2020, and December 3, 2020. 
Results: The study included 811 (67.2%) men and 396 (32.8%) women. The median (interquartile range [IQR]) 
age was 56 (40–64). A total of 173 (14.3%) patients developed respiratory distress syndrome, while 70 (5.8%) 
developed circulatory shock and hypotension; 190 (15.7%) were admitted to the intensive care unit. Acute 
cardiac injury occurred in 27 (2.2%) patients, and 45 (3.7%) developed arrhythmia. Acute kidney injury 
occurred in 44 (3.6%) patients. Of the patients admitted during the study period, 149 (12.3%) died. The pre-
dominant comorbidities ordered in a descending manner were as follows; diabetes mellitus, presented 490 
(40.6%), hypertension in 414 (34.3%), chronic kidney disease in 114 (9.4%), and lung diseases in 103 (8.5%). 
The total white blood cell, neutrophil; monocyte; D-dimer; creatinine kinase; creatine kinase–MB; creatinine; 
total bilirubin; alanine and aspartate aminotransferase; and hypersensitive troponin were increased among non- 
survivors, whereas lymphocyte and platelet counts were decreased among non-survivors. 
Conclusion: This is the first report of the clinical presentations and laboratory findings in patients hospitalized 
with COVID-19 in Libya. Libyan authorities must implement several restrictions to control the pandemic. 
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However, incoming international travelers pose a challenge to the local authorities, especially with the recent 
discovery of new variants.   

1. Introduction 

In late December 2019, the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) was identified in Wuhan, a city in the Hubei 
Province of China, as the cause of severe viral pneumonia [1,2]. This 
viral pneumonia spread rapidly worldwide, resulting in the declaration 
of a pandemic by the World Health Organization in February 2020; the 
disease received the name novel coronavirus disease 2019 (COVID-19) 
[3]. 

Full genomic sequencing of SARS-CoV-2 indicated that this corona-
virus belongs to a severe acute respiratory syndrome virus subgenus. 
Therefore, it was designated as SARS-CoV-2 by the Coronavirus Study 
Group of the International Committee on Taxonomy of Viruses [1,4]. By 
March 22, 2021, around 123 million cases of COVID-19 and >2.72 
million deaths have been reported worldwide [5]. The presenting 
symptoms of COVID-19 include symptoms such as fever, dry cough, and 
fatigue. However, the disease can affect systems, including the gastro-
intestinal, respiratory, and nervous systems [6,7]. The primary cause of 
death in COVID-19 is acute respiratory distress syndrome (ARDS). It is 
estimated that >20% of patients infected with COVID-19 require hos-
pitalization [8–10]. 

A 73-year-old man who returned to Libya from Saudi Arabia after a 
religious event was diagnosed as the first case of SARS-CoV-2 infection 
in Libya on March 24, 2020 [11]. By March 22, 2021, >152,000 cases 
and >2506 deaths have been officially reported in Libya [12,13]. This is 
the number of cases confirmed by the Libyan Ministry of Health. How-
ever, the fragility of the healthcare system and political disputes during 
the civil war in Libya may have hindered the reporting of the actual 
number of cases. In particular, inadequate healthcare infrastructure and 
an open border with neighboring countries put the country at a higher 
risk of spreading the disease. Therefore, it is estimated that the actual 
number of cases is higher than officially reported [14–17]. 

Until late March 2021, there was no COVID-19 vaccine available in 
Libya and many other countries, despite advances in vaccination in 
many parts of the world. The civil war and political disputes in Libya 
have led to delays in the vaccination process [18–20]. In addition, these 
issues led to an inadequate government response to control the 
pandemic, which increased human-to-human transmission. On February 
24, 2021, the Libyan health authorities announced the discovery of the 
SARS-CoV-2 variant from the B.1.1.7 lineage, also known as 20I/501Y. 
V1, or the UK variant, which has a higher mortality rate worldwide, 
among 23 out of 88 samples [21,22] Thereafter, on March 17, 2021, the 
Libyan Ministry of Health announced the discovery of the South African 
strain, known as the 20H/501Y.V2 or B.1.351 variant among 15 out of 
32 samples [23]. However, as the Libyan health authorities are unable to 
perform variant testing and advanced genomic analysis locally, the tests 
are limited with increased costs and detection time, which pose chal-
lenges for Libyan authorities in detecting and controlling the pandemic 
among communities. 

Current knowledge about COVID-19 has been based on observation 
of cases from China, Italy, Spain, France, and the USA, where the ma-
jority of cases have occurred [8,24–26]. However, to the best of our 
knowledge, only a few case series report patients’ clinical characteristics 
with COVID-19 in Africa. This study aimed to determine the epidemi-
ological, clinical, and laboratory characteristics of hospitalized 
COVID-19 patients in Libya. In addition, we intend to describe the 
outcomes of confirmed cases, as these results will educate the global 
community about the clinical presentation of COVID-19. 

2. Materials and methods 

2.1. Study design and participants 

This was a retrospective, descriptive, multi-center study that 
included hospitalized patients with COVID-19 treated at several centers 
in the western part of Libya from March 24, 2020, to December 3, 2020. 
Public centers involved were hospitals or isolation centers that managed 
patients with COVID-19. Patients who spent <24 h in the hospital, pa-
tients files with ≥30% missing data and those with negative results or 
suspected cases were excluded from the final analysis. The initial diag-
nosis was based on the rapid advice guidelines for diagnosis and treat-
ment [27]. In addition, data regarding the number of 
laboratory-confirmed cases, deaths, and the number of tests performed 
were obtained from the official announcements of the local health au-
thorities. However, only patients with COVID-19 confirmed using 
SARS-CoV-2 real-time reverse transcriptase chain reaction (RT-PCR) 
were included in the study [28,29]. According to the World Health 
Organization guidelines, the Libyan National Center for Disease Control 
(NCDC) performed laboratory testing on suspected cases and their 
contacts, using real-time RT-PCR assays for the detection of 
SARS-CoV-2. 

The medical records of the patients were retrieved and analyzed by 
the authors. Data related to demographics, initial clinical presentation, 
comorbidities, hospitalization, laboratory findings, recent travel history, 
complications, and outcomes were reviewed. Most of the patients had 
had no contact with people from Wuhan and did not have a recent 
history of travel to China or other countries. The reporting of the study 
follows the Strengthening the Reporting of Observational Studies in 
Epidemiology statement [30]. 

2.2. Statistical analysis 

Frequency, percentage, and median with interquartile range were 
used to present descriptive data. Laboratory measurements were pre-
sented as categories. The chi-square (χ2) test was used to compare the 
categorical variables between the groups. Non-normally distributed data 
were compared using the Mann–Whitney U test to determine if there 
were differences between the two groups for continuous variables. P- 
values <0.05 were considered statistically significant. Statistical ana-
lyses were performed using SPSS version 25.0 (IBM SPSS Statistics; IBM 
Corp., Armonk, NY, USA). 

3. Results 

All cases were confirmed using a nasopharyngeal swab for real-time 
RT-PCR. Only 1207 patients who met the inclusion criteria were 
included in the study. The study included 811 (67.2%) men and 396 
(32.8%) women. Their median (interquartile range [IQR]) age was 56 
(40–64) years. None of the study participants had recently traveled or 
lived in Wuhan. There was no significant difference between men and 
women in the study characteristics except for smoking history (higher 
among men). Table 1 shows an overview of the study population char-
acteristics, symptoms, underlying diseases, complications, ICU admis-
sion, and outcomes. 

Diabetes mellitus (490, 40.6%), hypertension (414, 34.3%), chronic 
kidney disease (114, 9.4%), and lung disease (103, 8.5%), were the 
predominant comorbidities. The most reported symptoms were 
anorexia, which presented in 1008 (83.5%), followed by fatigue (983, 
81.4%), myalgia (876, 72.6%), and fever or feeling feverish (823, 
68.2%). Additionally, gastrointestinal symptoms such as diarrhea and/ 
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or abdominal upset as well as dyspnea were present in about two-thirds 
735 (60.9%), 725 (60.1%), respectively. Also, 730 (60.5%) patients 
presented headaches, 665 (55.1%) presented anosmia or altered taste 
perception, and as high as 766 (63.5%) presented dry cough. 

We analyzed the patients’ clinical and laboratory data (Table 2), 
including white blood cell counts, renal function tests, liver function 
tests, coagulation indicators, and some hormonal and myocardial in-
dicators. We compared the survivors (1058) and non-survivors (149) 
and found that the total white blood cell, neutrophil, and monocyte 
counts; D-dimer; creatinine; creatinine kinase; creatinine kinase MB; 
alanine and aspartate aminotransferase; total bilirubin; and hypersen-
sitive troponin were statistically significantly higher among non- 
survivors; whereas lymphocyte and platelet counts were statistically 

Table 1 
Characteristics of study population adults.  

Characteristics Total (n =
1207) 

Women (n 
= 396) 

Men (n =
811) 

p-value 

Age, Median (IQR) 56 
(40–64) 

57 (39–64) 56 
(41–64) 

0.9 

Age ranges, years 
≥60 
<60 

560 (46.4) 
647 (53.6) 

191 (48.2) 
205 (51.8) 

369 
(45.5) 
442 
(54.5) 

0.371 

Symptoms: 
Fever 
Fatigue 
Dry cough 
Headache 
Sputum production 
Sore throat 
Rhinorrhea 
Dyspnea 
Anorexia 
Myalgia 
Anosmia and dysgeusia 
GI symptoms 

823 
(68.2%) 
983 
(81.4%) 
766 
(63.5%) 
730 
(60.5%) 
252 
(20.9%) 
147 
(12.2%) 
117 
(9.7%) 
725 
(60.1%) 
1008 
(83.5%) 
876 
(72.6%) 
665 
(55.1%) 
735 
(60.9%) 

281 (71%) 
329 
(83.1%) 
257 
(64.9%) 
234 
(59.1%) 
82 (20.7%) 
47 (11.9%) 
34 (8.6%) 
236 
(59.6%) 
333 
(84.1%) 
289 (73%) 
217 
(54.8%) 
244 
(61.6%) 

542 
(66.8%) 
654 
(80.6%) 
509 
(62.8%) 
496 
(61.2%) 
170 
(21%) 
100 
(12.3%) 
83 
(10.2%) 
489 
(60.3%) 
675 
(83.2%) 
587 
(72.4%) 
448 
(55.2%) 
491 
(60.5%) 

0.148 
0.306 
0.469 
0.490 
0.919 
0.818 
0.363 
0.816 
0.705 
0.826 
0.885 
0.720 

Underlying comorbidities: 
Diabetes mellitus 
Hypertension 
Cardiovascular disease 
Lung disease 
Chronic kidney disease 
Liver disease 
HIV infection 
Hypothyroidism 
Neurological diseases 

490 
(40.6%) 
414 
(34.3%) 
25 (2.1%) 
103 
(8.5%) 
114 
(9.4%) 
87 (7.2%) 
1 (0.1%) 
5 (0.4%) 
52 (4.3%) 

151 
(38.1%) 
132 
(33.3%) 
7 (1.8%) 
29 (7.3%) 
42 (10.6%) 
29 (7.3%) 
1 (0.3%) 
2 (0.5%) 
13 (3.3%) 

339 
(41.8%) 
282 
(34.8%) 
18 (2.2%) 
74 (9.1%) 
72 (8.9%) 
58 (7.2%) 
0 (0.%) 
3 (0.4%) 
39 (4.8%) 

0.223 
0.621 
0.605 
0.293 
0.335 
0.914 
0.152 
0.731 
0.220 

History of Smoking 186 
(15.4%) 

19 (4.8%) 167 
(20.6%) 

<0.001* 

Outcome and complications 
Shock 
Acute cardiac injury 
Acute respiratory 

distress syndrome (ARDS) 
Acute kidney injury 
ICU admission 
Death 

70 (5.8%) 
27 (2.2%) 
173 
(14.3%) 
44 (3.6%) 
190 
(15.7%) 
149 
(12.3%) 

24 (6.1%) 
9 (2.3%) 
57 (14.4%) 
11 (2.8%) 
67 (16.9%) 
45 (11.4%) 

46 (5.7%) 
18 (2.2%) 
116 
(14.3%) 
33 (4.1%) 
123 
(15.2%) 
104 
(12.8%) 

0.786 
0.689 
0.966 
0.261 
0.342 
0.469 

* Significant at p < 0.001. 
GI, gastrointestinal; HIV, human immunodeficiency virus; ICU, intensive care 
unit. 

Table 2 
Clinical laboratory tests of all patients with COVID-19.  

Variable All 
patients 
(1207) 

Survivor 
(n = 1058) 

Non- 
survivor (n 
= 149) 

p-value 

White blood cell count, 
× 109/L (Normal =
3.5–9.5) 
<4 
4–11 
>11 

63/729 
(8.6%) 
559/729 
(76.7%) 
107/729 
(14.7%) 

43/582 
(7.4%) 
480/582 
(82.5%) 
59/582 
(10.1%) 

20/147 
(13.6%) 
79/147 
(53.7%) 
48/147 
(32.7%) 

<0.001** 

Neutrophil count, × 109/ 
L (Normal = 1.8–6.3) 
≤8 
>8 

605/729 
(83%) 
124/729 
(17%) 

503/582 
(86.4%) 
79/582 
(13.6%) 

102/147 
(69.4%) 
45/147 
(30.6%) 

<0.001** 

Lymphocyte count, ×
109/L (Normal =
1.1–3.2) 
<1 
≥1 

339/729 
(46.5%) 
390/729 
(53.5%) 

223/582 
(38.3%) 
359/582 
(61.7%) 

116/147 
(78.9%) 
31/147 
(21.1%) 

<0.001** 

Monocyte count, × 109/ 
L (Normal = 0.1–0.6) 
≤0.8 
>0.8 

355/729 
(48.7%) 
374/729 
(51.3%) 

302/582 
(51.9%) 
280/582 
(48.1%) 

53/147 
(36%) 
94/147 
(64%) 

0.001* 

Platelet count, × 109/L 
(Normal = 125–350) 
<100 
≥100 

270/729 
(37%) 
459/729 
(63%) 

198/582 
(34%) 
384/582 
(66%) 

72/147 
(49%) 
75/147 
(51%) 

0.001* 

D-dimer, μg/mL (Normal 
= 0–0.50) 
<0.5 
≥0.5 

119/561 
(21.2%) 
442/561 
(78.8%) 

97/416 
(23.3%) 
319/416 
(76.7%) 

22/145 
(15.2%) 
123/145 
(84.8%) 

0.039* 

Creatine kinase, U/L 
(Normal < 171) 
≤185 
>185 

263/328 
(80.2%) 
65/328 
(19.8%) 

187/201 
(90.5%) 
19/201 
(9.5%) 

81/127 
(63.8%) 
46/127 
(36.2%) 

<0.001** 

Creatine kinase–MB, U/L 
(Normal <25) 
≤25 
>25 

95/174 
(54.6%) 
79/174 
(45.4%) 

34/50 
(68%) 
16/50 
(32%) 

61/124 
(49.2%) 
63/124 
(50.8%) 

0.024* 

Lactate dehydrogenase, 
U/L (Normal =
120–300) 
≤245 
>245 

72/406 
(17.7%) 
334/406 
(82.3%) 

48/280 
(17.1%) 
232/280 
(82.9%) 

24/126 
(19%) 
102/126 
(81%) 

0.642 

Alanine 
aminotransferase, U/L 
(Normal = 9–50) 
≤50 
>50 

432/563 
(76.7%) 
131/563 
(23.3%) 

375/456 
(82.2%) 
81/456 
(17.8%) 

57/107 
(53.3%) 
50/107 
(46.7%) 

<0.001** 

Aspartate 
aminotransferase, U/L 
(Normal = 15–40) 
≤40 
>40 

352/563 
(62.5%) 
211/563 
(37.5%) 

295/456 
(64.7%) 
161/456 
(35.3%) 

57/107 
(53.3%) 
50/107 
(46.7%) 

0.028* 

Total bilirubin, mmol/L 
(Normal = 5.1–17) 
≤17 
>17 

453/565 
(80.2%) 
112/565 
(19.8%) 

374/457 
(81.8%) 
83/457 
(18.2%) 

79/108 
(73.1%) 
29/108 
(26.9%) 

0.042* 

Blood urea nitrogen, 
mmol/L (Normal =
2.5–7.1) 
≤7 
>7 

267/514 
(52%) 
247/514 
(48%) 

195/380 
(51.3%) 
185/380 
(48.7%) 

72/134 
(53.7%) 
62/134 
(46.3%) 

0.630 

Creatinine, μmol/L 
(Normal 64–104) 
≤133 
>133 

450/485 
(92.8%) 
35/485 
(7.2%) 

366/389 
(94.1%) 
23/389 
(5.9%) 

84/96 
(87.5%) 
12/96 
(12.5%) 

0.025* 

Hypersensitive troponin 
I, pg/mL (Normal <26) 
≤30 
>30 

202/292 
(69.2%) 
90/292 
(30.8%) 

143/171 
(83.6%) 
28/171 
(16.4%) 

59/121 
(48.8%) 
62/121 
(51.2%) 

<0.001** 

Procalcitonin, ng/mL 
(Normal <0.05) 
<0.05 
≥0.05 

47/348 
(13.5%) 
301/348 
(86.5%) 

32/219 
(14.6%) 
187/219 
(85.4%) 

15/129 
(11.6%) 
114/129 
(88.4%) 

0.432 

* Significant at p < 0.05. 
** Significant at p < 0.001. 
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significantly lower in the deceased group. We found no significant dif-
ferences between deceased and survived individuals in the blood levels 
of procalcitonin, lactate dehydrogenase and blood urea nitrogen. 

3.1. Complications and disease severity 

A total of 190 (15.7%) patients were admitted to the intensive care 
unit. 173 (14.3%) patients developed ARDS, while 70 (5.8%) developed 
circulatory shock and hypotension. Acute cardiac injury was present in 
27 (2.2%) patients, and 45 (3.7%) developed arrhythmia. Acute kidney 
injury occurred in 44 (3.6%) patients. Of the patients admitted during 
the study period, 149 (12.3%) died. Extracorporeal membrane 
oxygenation (ECMO) devices and facilities are not available in Libya. 

4. Discussion 

This study reported an epidemiological overview of a cohort of 1207 
laboratory-confirmed hospitalized patients with COVID-19 treated be-
tween March 24, 2020, and December 3, 2020. None of the patients 
lived in Wuhan or had been to Wuhan. This information may provide 
insight into disease transmission and the clinical course in Libya. 

As shown in Fig. 1, there was an increased incidence of cases during 
this period. In addition, the low number of screening tests concerns, 
given the current international situation of COVID-19. The Libyan 
Health Authorities are incapable of performing >5000–6000 SARS-CoV- 
2 tests per day, despite the ongoing increase in deaths. Inadequate 
contact tracing and the Libyan Ministry of Health’s inability to detect 
new variants due to the higher costs and time taken for detection 
compared with those in other countries. Detecting these variants is 
warranted, as several recent studies have shown that the new variants 
have the ability to reinfect, and therefore, may reduce the efficacy of 
vaccines [31,32]. 

Patient characteristics were not significantly different based on sex 
apart from smoking history (significantly higher in men). Approximately 
two-thirds of the study population had at least one comorbidity, such as 
diabetes mellitus (40.6%) or hypertension (34.3%). The comorbidity 

rates among Libyan patients are higher compared to those from other 
countries, where 10%–20% of patients had diabetes mellitus, and 
15–30% had hypertension [8,28]. 

The latest projections from the Institute for Health Metrics and 
Evaluation (IHME) model on COVID-19 in Libya, which modelled the 
situation in Libya until March 2021, estimated that 13% of the Libyan 
population had been infected with COVID-19 till March 2021. 
Compared to that in the previous weeks, an increase in the daily death 
rate was observed on March 4, 2021, with an estimated effective R of 
1.23, which is greater than that in 1 in 20 countries [33]. The report also 
outlined COVID-19 as the second leading cause of mortality after 
ischemic heart disease. This warrants significant government and in-
ternational organizations’ significant intervention to help Libya tackle 
the pandemic’s catastrophic consequences. Mitigating the pandemic’s 
effect requires implementing many strict regulations such as the uni-
versal mandatory wearing of masks, which is estimated to prevent 470 
deaths by July 1, 2021, compared to the current scenario, according to 
the IHME model. Other issues are the absence of a mandatory re-
strictions policy and the absence of vaccines till late March 2021, which 
have resulted in a surge of COVID-19 cases and deaths, especially after 
discovering new variants. This has resulted in marked stress on the 
available beds and inadequacy of isolation centers that admit and treat 
COVID-19 patients. 

Data on laboratory tests were not available for all patients. However, 
among those whose tests were available, we observed high levels of 
lymphopenia, especially in non-survivor patients, which has been re-
ported as a predictor of disease severity [34,35]. Platelet count was 
significantly lower in non-survivors, where about half of them had 
thrombocytopenia. Compared with the non-survivors, it was found that 
only one-third of survivors had low platelets (p-value = 0.001); this 
supports the idea that low platelet count was associated with COVID-19 
disease severity, more extended hospital stay, low probability of sur-
vival, and subsequent long term mortality [36–40]. Another finding is 
D-dimer’s elevation, especially in non-survivor patients. The D-dimer 
levels were significantly higher than the survivor group, which is 
consistent with reports of previous studies that used D-dimer to predict 

Fig. 1. Number of new COVID-19 cases and deaths from March 24, 2020, to March 22, 2021.  
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mortality and complications in patients with COVID-19 [8,41]. Lactate 
dehydrogenase was found to be highly elevated in patients with 
COVID-19. However, no significant differences were found between the 
survivors and non-survivors in our study. We also observed a higher 
absolute monocyte count among patients with COVID-19, with higher 
values in the non-survivors than in survivors, which may support the 
idea of the monocyte count’s potential role. This may also support the 
recent findings that SARS-CoV-2 induces immunoparalysis by affecting 
monocytes and macrophages [43]. Creatine kinase and creatine kinase 
MB were higher than normal among patients with COVID-19, with 
higher values in non-survivors than in survivors, which might explain 
the initial fatigue and weakness induced by COVID-19. According to a 
recent systemic review and meta-analysis of 14 studies [44], where 
elevated creatine kinase levels were associated with poor outcomes. We 
observed an increase in liver function tests levels, which may indicate 
liver damage. We observed higher values among the non-survivor group 
than the survivor group, which is consistent with recent studies indi-
cating derangement of liver function tests associated with severe 
COVID-19 [45]. Further, the high troponin level was associated with 
increased mortality, consistent with the findings of recent studies that 
showed that higher troponin was associated with a longer hospital stay 
and death [46]. 

On March 13, 2020, the Libyan government suspended schools and 
implemented a series of restrictions and regulations, such as closing 
airports and local borders, controlling the spread of the disease, and 
decreasing the risk of transmission. However, the government allowed 
schooling in early 2021 without implementing enough protective mea-
sures and without imposing strong restrictions, which we believe is one 
of the causes of the surge in COVID-19 cases in Libya. Except for 
mandatory negative testing for departures, the absence of strict travel 
restrictions such as isolation of visitors/arrivals and travel limitations to 
specific countries could be the main reasons behind the increase in 
COVID-19 cases and the detection of new COVID-19 variants. Another 
important issue is the inability of local laboratories to detect new vari-
ants, as their testing kits are being imported from overseas in a limited 
amount due to financial, technical and logistic constraints in Libya. 
These issues make Libyan people more vulnerable to the pandemic and 
increase hospital beds’ stress and, consequently, the death rate. The low 
number of tests due to healthcare infrastructure difficulties and weak 
surveillance system, and the ongoing conflict could be the causes of the 
spread of COVID-19 in Libya [15,16,47]. 

Fillo et al. investigated the genomic characteristics of SARS-CoV-2 in 
a small sample of 10 patients in Libya. They identified nine belonging to 
the SS1 cluster and one to the SS4 cluster, which suggested that the 
source of infection might be other North African countries, sub-Sahara 
Africa, the Middle East or South East Asia. Thus, with regards to 
COVID-19, there are concerns about the status of vulnerable commu-
nities, such as immigrants from Africa, especially since Libya has a route 
to Europe across the Mediterranean sea. This also shows that the 
ongoing conflict has led to the uncontrolled spread of the COVID-19 
pandemic in Libya from other countries [48]. Moreover, as immi-
grants are at risk of contracting and transmitting the virus, and given the 
local difficulties may put them at risk for severe disease. Therefore, in-
ternational and regional organizations’ interventions may be necessary 
to protect immigrants and reduce the burden of COVID-19 on African 
countries [49]. 

Since May 2020, the local government has started a repatriation plan 
for Libyans in other countries. They are at a higher risk of transmitting 
the disease, as these countries had a large number of cases. Therefore, 
travelers returning from other countries pose a threat, especially under 
the Libyan health sector’s current fragile condition [50,51]. This 
massive repatriation without specific restrictions can have devastating 
consequences, as the local authorities are unable to provide places to 
quarantine those who return, as in other countries. Another issue is the 
absence of nationwide restrictions in Libya, which has resulted in a surge 
of cases and increased mortality rates. Therefore, there is an urgent need 

for the government to mitigate these issues by implementing re-
strictions, including travel restrictions; reducing social gatherings; 
quarantining those who come from countries with reported new vari-
ants; and implementing social distancing measures to reduce the risk of 
COVID-19 transmission [52,53]. However, Libya is poorly equipped to 
control and effectively manage the COVID-19 pandemic. Factors such as 
inadequate training, low levels of preparedness, reduced intensive care 
capacity, and lack of vital tools to combat COVID-19, including a 
shortage of mechanical ventilators and the lack of extracorporeal 
membrane oxygenation devices or facilities in Libya, may worsen the 
outcomes of those who become ill. 

4.1. Limitations 

We were unable to include all the cases. However, our study focused 
on the hospitalized cases in Libya. In addition, there were no data about 
therapeutic options, as most of the cases were managed symptomatically 
without specific protocol. We tried to include the officially confirmed 
cases in several hospitals and isolation centers in Libya and ensure to 
obtain the majority of the cases with complete data. As no single elec-
tronic database available that covers all quarantine and isolation centers 
in Libya. Another limitation is the relatively small number of patients, 
and the inclusion of only the Libyan western region, which may not be 
representative of the nationwide population. Further studies with larger 
sample sizes and adequate distribution of study participants are needed 
in the future. 

5. Conclusion 

Our study suggests age, comorbidities, and laboratory derangement 
as risk factors for mortality in patients with COVID-19. Therefore, there 
is a need for urgent plans and determined efforts for patients with 
COVID-19, especially those with older age and comorbidities. There is 
also a need to improve healthcare facilities and increase patients’ daily 
testing capabilities suspected of COVID-19. In addition, there is a need 
for adequate preventive and quarantine measures for Libyans who arrive 
from other countries, as they may pose a life-threatening challenge for 
the local population, especially with the discovery of new variants. 

Declaration of interests 

The authors declare that they have no competing interests or re-
lationships with industry or organizations. 

Funding sources 

This study did not receive any grant or funding from any department 
or institute. 

Conflicts of interest 

A conflicting interest exists when professional judgement concerning 
a primary interest (such as patient’s welfare or the validity of research) 
may be influenced by a secondary interest (such as financial gain or 
personal rivalry). It may arise for the authors when they have financial 
interest that may influence their interpretation of their results or those of 
others. Examples of potential conflicts of interest include employment, 
consultancies, stock ownership, honoraria, paid expert testimony, pat-
ent applications/registrations, and grants or other funding. 

Ethical approval 

Ethical approval was obtained from the Bioethics Committee at the 
Biotechnology Research Center in Libya (Reference number: BEC-BTRC- 
13-2020). The medical records were anonymized and de-identified 
through sampling and review processes. 

M. Elhadi et al.                                                                                                                                                                                                                                  



Travel Medicine and Infectious Disease 42 (2021) 102064

6

Sources of funding 

This study did not receive any grant or funding from any department 
or institute. 

CRediT authorship contribution statement 

Muhammed Elhadi: Conceptualization, Methodology, Software, 
Formal analysis, Investigation, Data curation, Writing – original draft, 
Writing – review & editing, Supervision. Ahmed Abdulhakim Momen: 
Conceptualization, Validation, Investigation, Data curation, Writing – 
original draft, Writing – review & editing. Ahmed Alsoufi: Software, 
Validation, Investigation, Data curation, Writing – review & editing. 
Ahmed Msherghi: Conceptualization, Investigation, Writing – original 
draft, Writing – review & editing. Ahmed Zaid: Conceptualization, 
Methodology, Writing – review & editing, Supervision. Osama 
Mohamed Ali Senussi Abdulhadi: Investigation, Writing – review & 
editing. Ahmed Elhadi: Software, Validation, Investigation, Writing – 
original draft, Writing – review & editing, Visualization. Hamza Bilaid 
Omar Elfandi: Investigation, Data curation, Writing – review & editing. 
Abdullatif Muhammad Salam Alshammam: Investigation, Data 
curation, Writing – review & editing. Ahmed Khalifa Hadreiez: 
Investigation, Writing – review & editing. Mohammed Tawfik Abdul-
salam Elbulati: Investigation, Data curation, Writing – review & edit-
ing. Mohamed Abdulla Almahdi El Bibas: Investigation, Data 
curation, Writing – review & editing. Abdulhamed Amer Mohamed 
Benaser: Investigation, Data curation, Writing – review & editing. 
Mohamed Mahfud Rajab Zendah: Investigation, Data curation, 
Writing – review & editing. Alauldin Ali Mohammed Makhlouf: 
Investigation, Data curation, Writing – review & editing. Mohamed 
Abdulelah Abdulhamed: Investigation, Data curation, Writing – re-
view & editing. Mahmoud Mohamed BenSuleiman: Investigation, 
Data curation, Writing – review & editing. Asel Omar Amer: Investi-
gation, Data curation, Writing – review & editing. Mosab Abdelrazak 
A. Shaban: Investigation, Data curation, Writing – review & editing. 
Hazem Abdelkarem Faraj: Conceptualization, Writing – original draft, 
Writing – review & editing. 

Declaration of competing interest 

The authors declare that they have no competing interests and no 
relationship with the industry or organizations. 

Acknowledgements 

We would like to thank the healthcare workers who helped us collect 
data for the study. 

References 

[1] Zhou P, et al. A pneumonia outbreak associated with a new coronavirus of probable 
bat origin. Nature 2020;579(7798):270–3. 

[2] Zhu N, et al. A novel coronavirus from patients with pneumonia in China, 2019. 
N Engl J Med 2020;382(8):727–33. 

[3] Organization WH. Director-General’s remarks at the media briefing on 2019-nCoV 
on February 11 2020. WHO; 2020. 

[4] Gorbalenya AE, et al. <em>Severe acute respiratory syndrome-related coronavirus</ 
em>: The species and its viruses – a statement of the Coronavirus Study Group. 2020. 
p. 2020. 02.07.937862. 

[5] Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in 
real time. The Lancet. Infectious diseases 2020;20(5):533–4. 

[6] Wong CKH, et al. Clinical presentations, laboratory and radiological findings, and 
treatments for 11,028 COVID-19 patients: a systematic review and meta-analysis. 
Sci Rep 2020;10(1):19765. 

[7] Willi S, et al. COVID-19 sequelae in adults aged less than 50 years: a systematic 
review. Trav Med Infect Dis 2021;40:101995. 

[8] Zhou F, et al. Clinical course and risk factors for mortality of adult inpatients with 
COVID-19 in Wuhan, China: a retrospective cohort study. Lancet 2020;395 
(10229):1054–62. 

[9] Young BE, et al. Epidemiologic features and clinical course of patients infected with 
SARS-CoV-2 in Singapore. Jama 2020. 

[10] Yang X, et al. Clinical course and outcomes of critically ill patients with SARS-CoV- 
2 pneumonia in Wuhan, China: a single-centered, retrospective, observational 
study. Lancet Respir Med 2020. 

[11] Elhadi M, Momen AA, Ali Senussi Abdulhadi OM. A COVID-19 case in Libya 
acquired in Saudi Arabia. Trav Med Infect Dis 2020:101705. 

[12] Worldometer Worldometer’s. COVID-19 data. https://www.worldometers.info/ 
coronavirus/country/libya/; 2021. 

[13] Libya NCfDC-. COVID19 status in april. 10, 2020, https://covid19.ly/; 2020. 
[14] Daw MA. Libyan healthcare system during the armed conflict: challenges and 

restoration. Afr J Emerg Med 2017;7(2):47–50. 
[15] Daw MA, El-Bouzedi AH. Modelling the epidemic spread of COVID-19 virus 

infection in Northern African countries. Trav Med Infect Dis 2020. 101671- 
101671. 

[16] Daw MA. Corona virus infection in Syria, Libya and Yemen; an alarming 
devastating threat. Trav Med Infect Dis 2020:101652. 

[17] Zarocostas J. Libya: war and migration strain a broken health system. Lancet 2018; 
391(10123):824–5. 

[18] Daw MA, El-Bouzedi AH, Ahmed MO. How are countries prepared to combat the 
COVID-19 pandemic during the armed conflict? the case of Libya. Trav Med Infect 
Dis 2021;40:101977. 

[19] Daw MA. Corona virus infection in Syria, Libya and Yemen; an alarming 
devastating threat. Trav Med Infect Dis 2020;37:101652. 

[20] Daw MA, El-Bouzedi AH. Modelling the epidemic spread of COVID-19 virus 
infection in Northern African countries. Trav Med Infect Dis 2020;35:101671. 

[21] Davies NG, et al. Increased mortality in community-tested cases of SARS-CoV-2 
lineage B.1.1.7. Nature; 2021. 

[22] Schlagenhauf P, et al. Variants, vaccines and vaccination passports: challenges and 
chances for travel medicine in 2021. Trav Med Infect Dis 2021;40:101996. 

[23] Tegally H, et al. Sixteen novel lineages of SARS-CoV-2 in South Africa. Nat Med 
2021;27(3):440–6. 

[24] Wang D, et al. Clinical characteristics of 138 hospitalized patients with 2019 novel 
coronavirus-infected pneumonia in wuhan, China. Jama 2020;323(11):1061–9. 

[25] Wu Z, McGoogan JM. Characteristics of and important lessons from the 
coronavirus disease 2019 (COVID-19) outbreak in China: summary of a report of 
72314 cases from the Chinese center for disease control and prevention. Jama 
2020. 

[26] Garg S, et al. Hospitalization Rates and Characteristics of patients Hospitalized with 
laboratory-confirmed coronavirus disease 2019 — COVID-NET, 14 states, March 1–30, 
2020. MMWR, vol. 69. Morbidity and Mortality Weekly Report; 2020. 

[27] Jin Y-H, et al. A rapid advice guideline for the diagnosis and treatment of 2019 
novel coronavirus (2019-nCoV) infected pneumonia (standard version). Military 
Medical Research 2020;7(1). 4-4. 

[28] Hewitt DB, et al. Association of surgical resident wellness with medical errors and 
patient outcomes. 2020. Ann Surg. 

[29] Wu J, et al. Detection and analysis of nucleic acid in various biological samples of 
COVID-19 patients. Travel Med Infect Dis; 2020. p. 101673. 

[30] von Elm E, et al. The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting observational studies. 
J Clin Epidemiol 2008;61(4):344–9. 

[31] Wibmer CK, et al. SARS-CoV-2 501Y.V2 escapes neutralization by South African 
COVID-19 donor plasma. bioRxiv; 2021. 

[32] Cheng MH, et al. Impact of South African 501.V2 Variant on SARS-CoV-2 spike 
Infectivity and neutralization: a structure-based computational assessment. bioRxiv. 
2021. p. 2021. 01.10.426143. 

[33] Ihme. COVID-19 results briefing in Libya March 18, 2021. http://www.healthdata. 
org/sites/default/files/covid_briefs/147_briefing_Libya.pdf; 2021. 

[34] Tan L, et al. Lymphopenia predicts disease severity of COVID-19: a descriptive and 
predictive study. Signal Transduct Target Ther 2020;5:33. 

[35] Zhao Q, et al. Lymphopenia is associated with severe coronavirus disease 2019 
(COVID-19) infections: a systemic review and meta-analysis. Int J Infect Dis 2020. 

[36] Wool GD, Miller JL. The impact of COVID-19 disease on platelets and coagulation. 
Pathobiology 2021;88(1):15–27. 

[37] Zhu Y, et al. Association between thrombocytopenia and 180-day prognosis of 
COVID-19 patients in intensive care units: a two-center observational study. PloS 
One 2021;16(3):e0248671. 

[38] Zong X, et al. Thrombocytopenia is associated with COVID-19 severity and 
outcome: an updated meta-analysis of 5637 patients with multiple outcomes. Lab 
Med 2021;52(1):10–5. 

[39] Bashash D, et al. The prognostic value of thrombocytopenia in COVID-19 patients; 
a systematic review and meta-analysis. Arch Acad Emerg Med 2020;8(1):e75. 

[40] Liao D, et al. Haematological characteristics and risk factors in the classification 
and prognosis evaluation of COVID-19: a retrospective cohort study. Lancet 
Haematol 2020;7(9):e671–8. 

[41] Zhang L, et al. D-dimer levels on admission to predict in-hospital mortality in 
patients with Covid-19. J Thromb Haemost; 2020. 

[43] Boumaza A, et al. Monocytes and macrophages, targets of SARS-CoV-2: the clue for 
Covid-19 immunoparalysis. J Infect Dis 2021. 

[44] Akbar MR, et al. The prognostic value of elevated creatine kinase to predict poor 
outcome in patients with COVID-19 - a systematic review and meta-analysis. 
Diabetes & metabolic syndrome 2021;15(2):529–34. 

[45] Ampuero J, et al. Impact of liver injury on the severity of COVID-19: a systematic 
review with meta-analysis. Rev Esp Enferm Dig 2021;113(2):125–35. 

[46] Singh N, et al. High sensitivity Troponin-T for prediction of adverse events in 
patients with COVID-19. Biomarkers 2020;25(8):626–33. 

M. Elhadi et al.                                                                                                                                                                                                                                  

http://refhub.elsevier.com/S1477-8939(21)00105-8/sref1
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref1
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref2
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref2
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref3
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref3
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref4
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref4
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref4
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref5
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref5
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref6
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref6
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref6
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref7
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref7
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref8
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref8
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref8
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref9
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref9
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref10
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref10
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref10
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref11
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref11
https://www.worldometers.info/coronavirus/country/libya/
https://www.worldometers.info/coronavirus/country/libya/
https://covid19.ly/
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref14
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref14
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref15
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref15
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref15
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref16
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref16
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref17
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref17
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref18
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref18
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref18
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref19
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref19
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref20
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref20
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref21
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref21
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref22
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref22
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref23
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref23
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref24
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref24
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref25
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref25
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref25
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref25
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref26
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref26
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref26
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref27
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref27
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref27
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref28
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref28
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref29
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref29
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref30
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref30
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref30
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref31
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref31
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref32
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref32
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref32
http://www.healthdata.org/sites/default/files/covid_briefs/147_briefing_Libya.pdf
http://www.healthdata.org/sites/default/files/covid_briefs/147_briefing_Libya.pdf
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref34
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref34
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref35
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref35
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref36
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref36
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref37
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref37
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref37
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref38
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref38
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref38
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref39
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref39
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref40
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref40
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref40
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref41
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref41
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref43
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref43
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref44
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref44
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref44
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref45
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref45
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref46
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref46


Travel Medicine and Infectious Disease 42 (2021) 102064

7

[47] Daw MA. Libyan healthcare system during the armed conflict: challenges and 
restoration. African journal of emergency medicine : Revue africaine de la 
medecine d’urgence 2017;7(2):47–50. 

[48] Daw MA, El-Bouzedi AH, Ahmed MO. COVID-19 and african immigrants in North 
Africa: a hidden pandemic in a vulnerable setting. Disaster Medicine and Public 
Health Preparedness; 2020. p. 1–2. 

[49] Díaz-Menéndez M, et al. Presenting characteristics and outcomes of migrants in a 
cohort of hospitalized patients with COVID-19: does the origin matter? Trav Med 
Infect Dis 2021:102027. 

[50] Elhadi M, et al. Concerns for low-resource countries, with under-prepared intensive 
care units, facing the COVID-19 pandemic. Infect Dis Health 2020;25(4):227–32. 

[51] Elhadi M, et al. Assessment of healthcare workers’ levels of preparedness and 
awareness regarding COVID-19 infection in low-resource settings. Am J Trop Med 
Hyg 2020;103(2):828–33. 

[52] Ebrahim SH, et al. Covid-19 and community mitigation strategies in a pandemic 
2020;368:m1066. 

[53] Chu AMY, et al. Are travel restrictions helpful to control the global COVID-19 outbreak? 
Travel Medicine and Infectious Disease. 2021. p. 102021. 

M. Elhadi et al.                                                                                                                                                                                                                                  

http://refhub.elsevier.com/S1477-8939(21)00105-8/sref47
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref47
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref47
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref48
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref48
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref48
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref49
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref49
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref49
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref50
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref50
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref51
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref51
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref51
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref52
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref52
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref53
http://refhub.elsevier.com/S1477-8939(21)00105-8/sref53

